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4) INK JET RECORDING HEAD 

7)Abstract: 

ROBLEM TO BE SOLVED: To keep durability and to reduce production 
>st. 

DLUTION: A flow passage unit is constituted by laminating a nozzle 
ate 3 having a plurality of nozzle orifices 2 bored therein, a flow 
issage forming substrate 8 having a plurality of pressure generating 
lambers 5 communicating with a plurality of the nozzle orifices 2 and a 
servoir 7 supplying ink to a plurality of the pressure generating 
lambers 5 through a plurality of ink supply ports 6 and including 
Jtually opposed first and second surfaces 8a, 8b and a lid material 1 1 
waling the first surface 8a of the flow passage forming substrate 8. 
ezoelectric vibrators for pressurizing the ink in the pressure 
aerating chambers 5 are provided. A through-hole becoming the 
servoir 7 is formed in the metal plate material including the first and 
cond surfaces 8a f 8b so as to pierce the first and second surfaces 8a, 
► and a plurality of recessed parts becoming a plurality of the pressure 
aerating chambers 5 are formed to the first surface 8a of the metal 
ate material by press processing to constitute the flow passage 
rming substrate 8. 
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LAIMS 

ilaim(s)] ~ __— — — 
Jlaim 1] It has the nozzle plate which drilled two or more nozzle orifices, and the reservoir which supplies ink to 
/o or more pressure generating room and said two or more pressure generating rooms which are open for free 
issage to said two or more nozzle orifices through two or more ink feed hoppers. The passage formation 
jbstrate containing the 1st page which counters mutually, and the 2nd page, and the lid material which closes 
lid 1st page of said passage formation substrate, A laminating is carried out and it has the constituted passage 
lit and a pressure generating means to pressurize the ink inside said pressure generating room. Said passage 
rmation substrate Penetration formation of the through tube which serves as said reservoir at the metal plate 
mtaining the 1st page and said said 2nd page is carried out from said 1st page to said 2nd page. The ink jet 
cording head characterized by forming two or more crevices used as said two or more pressure generating 
oms in said 1st page of said metal plate by press working of sheet metal, and being constituted, 
ilaim 2] The ink jet recording head according to claim 1 characterized by carrying out flat-surface finish of said 
it page of said metal plate after said press working of sheet metal. 

ilaim 3] The ink jet recording head according to claim 1 or 2 characterized by being formed in said two or more 
evices where two or more crevices used as said two or more ink feed hoppers serve as said two or more 
essure generating rooms by said press working of sheet metal, and coincidence. 

ilaim 4] Both said pressure generating room and said ink feed hopper are an ink jet recording head according to 
aim 3 characterized by being formed in said 1st page of said metal plate. 

ilaim 5] Said crevice which forms said ink feed hopper is an ink jet recording head according to claim 4 
laracterized by being formed more shallowly than said crevice which forms said pressure generating room, 
ilaim 6] It is the ink jet recording head according to claim 3 characterized by having further the feed hopper 
se passage hole which said pressure generating room is formed in said 1 st page of said metal plate, and said 

< feed hopper is formed in said 2nd page of said metal plate, and opens said pressure generating room and said 

< feed hopper for free passage. 

ilaim 7] The ink jet recording head according to claim 6 characterized by carrying out flat-surface finish of 
>th sides of said metal plate after said press working of sheet metal. 

ilaim 8] An ink jet recording head given in claim 1 characterized by forming the crevice for bosselation in said 
id page of said metal plate by press working of sheet metal in order to form a ridge in said 1st page of the 
-cumference of said crevice used as said pressure generating room, in case said crevice which serves as said 
essure generating room in said press working of sheet metal at said 1st page of said metal plate is formed 
ru/or any 1 term of 7. 

ilaim 9] Said crevice for bosselation formed in said 2nd page of said metal plate is an ink jet recording head 
^cording to claim 8 characterized by being formed in two or more fields corresponding to two or more walls 
lich divide said adjoining pressure generating rooms. 

laim 10] Said crevice for bosselation formed in said 2nd page of said metal plate is an ink jet recording head 
cording to claim 8 characterized by being formed in two or more fields which straddle two or more walls which 
/ide said adjoining pressure generating rooms, and said two or more pressure generating rooms, 
ilaim 11] Said crevice for bosselation formed in said 2nd page of said metal plate is an ink jet recording head 
cording to claim 8 characterized by being formed in the single field corresponding to said two or more whole 
essure generating rooms. 

ilaim 12] Said metal plate is an ink jet recording head given in claim 1 characterized by being formed with 
per-elasticity alloys, such as pure nickel, a 3 yuan alloy of zinc, aluminum, and copper, or lead, tin, a bismuth, 
c, thru/or any 1 term of 1 1 . 

ilaim 13] It has the nozzle plate which drilled two or more nozzle orifices, and the reservoir which supplies ink 
two or more pressure generating room and said two or more pressure generating rooms which are open for 
3e passage to said two or more nozzle orifices through two or more ink feed hoppers. The passage formation 
bstrate containing the 1st page which counters mutually, and the 2nd page, and the lid material which closes 
id 1 st page of said passage formation substrate, The constituted passage unit which carried out the laminating, 
d a pressure generating means to pressurize the ink inside said pressure generating room, A preparation and 
id two or more pressure generating rooms are formed as two or more crevices which can be set to said 1st 
ge of said passage formation substrate. Said two or more ink feed hoppers are ink jet recording heads 
laracterized by having further two or more feed hopper free passage holes which can be set to said 2nd page 
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said passage formation substrate, and which are formed as two or more crevices and open two or more of 
lid ink feed hopper and said two or more pressure generating rooms for free passage. 

Maim 14] Said ink feed hopper and said pressure generating room are an ink jet recording head according to 
aim 13 characterized by for parts overlapping in the direction which has estranged mutually in the thickness 
rection of said passage formation substrate, and intersects perpendicularly in said thickness direction, and 
rming said feed hopper free passage hole in the part which said ink feed hopper and said pressure generating 
om overlapped. 

Maim 15] It has the nozzle plate which drilled two or more nozzle orifices, and the reservoir which supplies ink 
two or more pressure generating room and said two or more pressure generating rooms which are open for 
3e passage to said two or more nozzle orifices through two or more ink feed hoppers. The passage formation 
ibstrate containing the 1st page which counters mutually, and the 2nd page, and the lid material which closes 
lid 1 st page of said passage formation substrate, A laminating is carried out and it has the constituted passage 
lit and a pressure generating means to pressurize the ink inside said pressure generating room. Said passage 
rmation substrate It has the 1st plate containing said 1st page, and the 2nd plate containing said 2nd page, and 
e laminating of said 1 st plate and said 2nd plate is carried out mutually. Said 1 st plate Two or more through 
bes corresponding to a pressure generating room corresponding to each of two or more of said pressure 
derating rooms, Two or more penetration sections for ink feed hopper formation which open the through tube 
^responding to a reservoir corresponding to said reservoir, and said two or more through tubes corresponding 
a pressure generating room and said through tube corresponding to a reservoir for free passage, and form 
iid two or more ink feed hoppers, Two or more crevices for pressure generating room formation which an 
iplication and said 2nd plate are connected [ each / of two or more of said through tubes corresponding to a 
essure generating room ], and form said two or more pressure generating rooms, The ink jet recording head 
laracterized by including the through tube for reservoir formation which is connected [ through tube / said / 
irresponding to a reservoir ], and forms said reservoir. 

laim 1 6] Said 2nd plate is formed of the metal plate containing the 3rd page which counters the 2nd page and 
id said 2nd page. Said through tube for reservoir formation It is the ink jet recording head according to claim 
i which is the through tube by which penetration formation was carried out from said 2nd page to said 3rd page 
said metal plate, and is characterized by said two or more crevices for pressure generating room formation 
>ing two or more crevices formed in said 3rd page of said metal plate of press working of sheet metal, 
laim 17] The ink jet recording head according to claim 16 characterized by carrying out flat-surface finish of 
id 3rd page of said metal plate after said press working of sheet metal. 

ilaim 18] The ink jet recording head according to claim 16 or 1 7 characterized by forming the crevice for 
•sselation in said 2nd page of said metal plate by press working of sheet metal in order to form a ridge in said 
d page of the circumference of said crevice used as said pressure generating room, in case said crevice which 
rves as said pressure generating room in said press working of sheet metal at said 3rd page of said metal plate 
formed. 

laim 19] Said crevice for bosselation formed in said 2nd page of said metal plate is an ink jet recording head 
cording to claim 18 characterized by being formed in two or more fields corresponding to two or more walls 
lich divide said adjoining pressure generating rooms. 

laim 20] Said crevice for bosselation formed in said 2nd page of said metal plate is an ink jet recording head 
cording to claim 18 characterized by being formed in two or more fields which straddle two or more walls 
lich divide said adjoining pressure generating rooms, and said two or more pressure generating rooms. 
;laim 21] Said crevice for bosselation formed in said 2nd page of said metal plate is an ink jet recording head 
cording to claim 18 characterized by being formed in the single field corresponding to said two or more whole 
essure generating rooms. 

laim 22] Said metal plate is an ink jet recording head given in claim 16 characterized by being formed with 
per-elasticity alloys, such as pure nickel, a 3 yuan alloy of zinc, aluminum, and copper, or lead, tin, a bismuth, 
a, thru/or any 1 term of 21. 

laim 23] An ink SHINITTO recording head given in claim 1 characterized by drilling the nozzle free passage 
ile in the field corresponding to said nozzle orifice of the base of said pressure generating room thru/or any 1 
rm of 22. 

laim 24] It is an ink jet recording head given in claim 1 which said lid material is the elastic plate which 
insisted of fields corresponding to said two or more pressure generating rooms possible [ elastic deformation ], 
id is characterized by said pressure generating means being two or more piezoelectric transducers made to 
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ansform said elastic plate thru/or any 1 term of 23. 

)laim 25] It has the nozzle plate which drilled two or more nozzle orifices, and the reservoir which supplies ink 
• two or more pressure generating room and said two or more pressure generating rooms which are open for 
ee passage to said two or more nozzle orifices through two or more ink feed hoppers. The passage formation 
jbstrate containing the 1 st page which counters mutually, and the 2nd page, and the lid material which closes 
lid 1st page of said passage formation substrate, A laminating is carried out and it has the constituted passage 
lit and a pressure generating means to pressurize the ink inside said pressure generating room. Said passage 
rmation substrate The through tube which penetration formation is carried out from said 1st page to said 2nd 
ige, and serves as said reservoir at the metal plate containing the 1st page and said said 2nd page, The ink jet 
cording head characterized by having two or more crevices which are formed in said 1st page of said metal 
ate, and serve as said two or more pressure generating rooms, and the crevice formed in said 2nd page of said 
etal plate. 

Jlaim 26] Said crevice formed in said 2nd page of said metal plate is an ink jet recording head according to 
aim 25 characterized by being formed in two or more fields corresponding to two or more walls which divide 
lid adjoining pressure generating rooms, respectively. 

ilaim 27] Said crevice formed in said 2nd page of said metal plate is an ink jet recording head according to 
aim 25 characterized by being formed in two or more fields which straddle two or more walls which divide said 
{joining pressure generating rooms, and said two or more pressure generating rooms, respectively, 
ilaim 28] Said crevice formed in said 2nd page of said metal plate is an ink jet recording head according to 
aim 25 characterized by being formed in the single field corresponding to said two or more whole pressure 
derating rooms. 

Ilaim 29] Said metal plate is an ink jet recording head given in claim 25 characterized by being formed with 
iper-elasticity alloys, such as pure nickel, a 3 yuan alloy of zinc, aluminum, and copper, or lead, tin, a bismuth, 
c, thru/or any 1 term of 28. 
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DETAILED DESCRIPTION 



^Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet recording head which a pressure 
generating room is pressurized [ recording head ] with a pressure generating means, and makes 
an ink droplet breathe out from a nozzle orifice 
[0002] 

[Description of the Prior Art] The volume of a pressure generating room is changed with a 
piezoelectric transducer, and an ink jet recording head forms in the same substrate the pressure 
generating room which each opens for free passage in an independent nozzle orifice and a 
common ink room plurality and seriate, makes ink evaporate by the heater element and it is 
constituted so that an ink droplet may be made to breathe out from a nozzle orifice.. 
[0003] Since it is necessary to form regularly in the pitch corresponding to recording density, 
the pressure generating room in such an ink jet recording head is formed by etching a substrate 
and carrying out injection molding of the polymeric materials. 
[0004] 

[Problem(s) to be Solved by the Invention] however, the anisotropic etching using the silicon 
single crystal as a substrate ingredient when it was going to secure etching precision — not 
depending — it does not obtain but there is a problem that ingredient cost goes up. 
[0005] Moreover, since the rigidity of polymeric materials of what can form a pressure 
generating room in a high precision comparatively easily is low according to injection molding, 
there are problems — it is easy to cause degradation by the thermo cycle accompanying fatigue 
by the external force by the piezoelectric transducer and generation of heat of a heater 
element 

[0006] It is offering the ink jet recording head which this invention's can be made in view of such 
a problem, and the place made into the purpose can maintain endurance, and can aim at 
reduction of a manufacturing cost 
[0007] 

[Means for Solving the Problem] In order to solve such a problem, the ink jet recording head by 
the 1st invention It has the nozzle plate which drilled two or more nozzle orifices, and the 
reservoir which supplies ink to two or more pressure generating room and said two or more 
pressure generating rooms which are open for free passage to said two or more nozzle orifices 
through two or more ink feed hoppers. The passage formation substrate containing the 1st page 
which counters mutually, and the 2nd page, and the lid material which closes said 1st page of 
said passage formation substrate, A laminating is carried out and it has the constituted passage 
unit and a pressure generating means to pressurize the ink inside said pressure generating room. 
Said passage formation substrate Penetration formation of the through tube which serves as 
said reservoir at the metal plate containing the 1st page and said said 2nd page is carried out 
from said 1st page to said 2nd page, and it is characterized by forming two or more crevices 
which serve as said two or more pressure generating rooms at said 1st page of said metal plate 
by press working of sheet metal, and being constituted. 

[0008] Moreover, flat-surface finish of said 1st page of said metal plate is preferably carried out 
after said press working of sheet metal. 

[0009] Moreover, two or more crevices used as said two or more ink feed hoppers are 
preferably formed in two or more of said crevices and coincidence used as said two or more 
pressure generating rooms of said press working of sheet metal. 

[0010] Moreover, both said pressure generating room and said ink feed hopper are preferably 
formed in said 1st page of said metal plate. 

[0011] Moreover, said crevice which forms said ink feed hopper is formed preferably more 
shallowly than said crevice which forms said pressure generating room. 

[0012] Moreover, preferably, said pressure generating room is formed in said 1st page of said 
metal plate, and said ink feed hopper is formed in said 2nd page of said metal plate, and has 
further the feed hopper free passage hole which opens said pressure generating room and said 
ink feed hopper for free passage. 

[0013] Moreover, flat-surface finish of both sides of said metal plate is preferably carried out 



after said press working of sheet metal. 

[0014] Moreover, in case said crevice which serves as said pressure generating room in said 
press working of sheet metal at said 1st page of said metal plate is formed preferably, in order 
to form a ridge in said 1st page of the circumference of said crevice used as said pressure 
generating room, the crevice for bosselation is formed in said 2nd page of said metal plate by 
press working of sheet metal. 

[0015] Moreover, said crevice for bosselation formed in said 2nd page of said metal plate is 
preferably formed in two or more fields corresponding to two or more walls which divide said 
adjoining pressure generating rooms. 

[0016] Moreover, said crevice for bosselation formed in said 2nd page of said metal plate is 
preferably formed in two or more fields which straddle two or more walls which divide said 
adjoining pressure generating rooms, and said two or more pressure generating rooms. 
[0017] Moreover, said crevice for bosselation formed in said 2nd page of said metal plate is 
preferably formed in the single field corresponding to said two or more whole pressure 
generating rooms. 

[0018] Moreover, said metal plate is preferably formed with super-elasticity alloys, such as pure 
nickel, a 3 yuan alloy of zinc, aluminum, and copper, or lead, tin, a bismuth, etc. 
[0019] The ink jet recording head by the 2nd invention It has the nozzle plate which drilled two 
or more nozzle orifices, and the reservoir which supplies ink to two or more pressure generating 
room and said two or more pressure generating rooms which are open for free passage to said 
two or more nozzle orifices through two or more ink feed hoppers. The passage formation 
substrate containing the 1st page which counters mutually, and the 2nd page, and the lid 
material which closes said 1st page of said passage formation substrate, The constituted 
passage unit which carried out the laminating, and a pressure generating means to pressurize 
the ink inside said pressure generating room, A preparation and said two or more pressure 
generating rooms are formed as two or more crevices which can be set to said 1st page of said 
passage formation substrate. It is characterized by said two or more ink feed hoppers having 
further two or more feed hopper free passage holes which can be set to said 2nd page of said 
passage formation substrate and which are formed as two or more crevices and open two or 
more of said ink feed hopper and said two or more pressure generating rooms for free passage. 
[0020] Moreover, preferably, parts overlap in the direction which has estranged mutually said ink 
feed hopper and said pressure generating room in the thickness direction of said passage 
formation substrate, and intersects perpendicularly in said thickness direction, and said feed 
hopper free passage hole is formed in the part which said ink feed hopper and said pressure 
generating room overlapped. 

[0021] The ink jet recording head by the 3rd invention It has the nozzle plate which drilled two 
or more nozzle orifices, and the reservoir which supplies ink to two or more pressure generating 
room and said two or more pressure generating rooms which are open for free passage to said 
two or more nozzle orifices through two or more ink feed hoppers. The passage formation 
substrate containing the 1st page which counters mutually, and the 2nd page, and the lid 
material which closes said 1st page of said passage formation substrate, A laminating is carried 
out and it has the constituted passage unit and a pressure generating means to pressurize the 
ink inside said pressure generating room. Said passage formation substrate It has the 1st plate 
containing said 1st page, and the 2nd plate containing said 2nd page, and the laminating of said 
1st plate and said 2nd plate is carried out mutually. Said 1st plate Two or more through tubes 
corresponding to a pressure generating room corresponding to each of two or more of said 
pressure generating rooms, Two or more penetration sections for ink feed hopper formation 
which open the through tube corresponding to a reservoir corresponding to said reservoir, and 
said two or more through tubes corresponding to a pressure generating room and said through 
tube corresponding to a reservoir for free passage, and form said two or more ink feed hoppers, 
An implication and said 2nd plate are characterized by including the through tube for reservoir 
formation which is connected [ each / of two or more of said through tubes corresponding to a 
pressure generating room ] by two or more crevices for pressure generating room formation 
which are connected and form said two or more pressure generating rooms, and said through 
tube corresponding to a reservoir, and forms said reservoir. 

[0022] Said 2nd plate is preferably formed of the metal plate containing the 3rd page which 
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counters the 2nd page and said said 2nd page. Moreover, said through tube for reservoir 
formation It is the through tube by which penetration formation was carried out from said 2nd 
page to said 3rd page of said metal plate, and said two or more crevices for pressure generating 
room formation are two or more crevices formed in said 3rd page of said metal plate of press 
working of sheet metal. 

[0023] Moreover, flat-surface finish of said 3rd page of said metal plate is preferably carried out 
after said press working of sheet metal. 

[0024] Moreover, in case said crevice which serves as said pressure generating room in said 
press working of sheet metal at said 3rd page of said metal plate is formed preferably, in order 
to form a ridge in said 3rd page of the circumference of said crevice used as said pressure 
generating room, the crevice for bosselation is formed in said 2nd page of said metal plate by 
press working of sheet metal. 

[0025] Moreover, said crevice for bosselation formed in said 2nd page of said metal plate is 
preferably formed in two or more fields corresponding to two or more walls which divide said 
adjoining pressure generating rooms. 

[0026] Moreover, said crevice for bosselation formed in said 2nd page of said metal plate is 
preferably formed in two or more fields which straddle two or more walls which divide said 
adjoining pressure generating rooms, and said two or more pressure generating rooms. 
[0027] Moreover, said crevice for bosselation formed in said 2nd page of said metal plate is 
preferably formed in the single field corresponding to said two or more whole pressure 
generating rooms. 

[0028] Moreover, said metal plate is preferably formed with super-elasticity alloys, such as pure 
nickel, a 3 yuan alloy of zinc, aluminum, and copper, or lead, tin, a bismuth, etc. 
[0029] Moreover, in the above 1st thru/or the 3rd invention, the nozzle free passage hole is 
preferably drilled in the field corresponding to said nozzle orifice of the base of said pressure 
generating room. 

[0030] Moreover, in the above 1st thru/or the 3rd invention, preferably, said lid material is the 
elastic plate which consisted of fields corresponding to said two or more pressure generating 
rooms possible [ elastic deformation ], and said pressure generating means are two or more 
piezoelectric transducers made to transform said elastic plate. 

[0031] The ink jet recording head by the 4th invention It has the nozzle plate which drilled two 
or more nozzle orifices, and the reservoir which supplies ink to two or more pressure generating 
room and said two or more pressure generating rooms which are open for free passage to said 
two or more nozzle orifices through two or more ink feed hoppers. The passage formation 
substrate containing the 1st page which counters mutually, and the 2nd page, and the lid 
material which closes said 1st page of said passage formation substrate, A laminating is carried 
out and it has the constituted passage unit and a pressure generating means to pressurize the 
ink inside said pressure generating room. Said passage formation substrate The through tube 
which penetration formation is carried out from said 1st page to said 2nd page, and serves as 
said reservoir at the metal plate containing the 1st page and said said 2nd page, It is 
characterized by having two or more crevices which are formed in said 1st page of said metal 
plate, and serve as said two or more pressure generating rooms, and the crevice formed in said 
2nd page of said metal plate. 

[0032] Moreover, said crevice formed in said 2nd page of said metal plate is preferably formed in 
two or more fields corresponding to two or more walls which divide said adjoining pressure 
generating rooms, respectively. 

[0033] Moreover, said crevice formed in said 2nd page of said metal plate is preferably formed in 

two or more fields which straddle two or more walls which divide said adjoining pressure 

generating rooms, and said two or more pressure generating rooms, respectively. 

[0034] Moreover, said crevice formed in said 2nd page of said metal plate is preferably formed in 

the single field corresponding to said two or more whole pressure generating rooms. 

[0035] Moreover, said metal plate is preferably formed with super-elasticity alloys, such as pure 

nickel, a 3 yuan alloy of zinc, aluminum, and copper, or lead, tin, a bismuth, etc. 

[0036] 

[Embodiment of the Invention] The 1st operation gestalt of this invention is explained with 
reference to a drawing below the 1st operation gestalt 



[0037] D rawing 1 and drawing 2 are what shows the recording head by this operation gestalt, 
respectively. The passage unit 1 The nozzle plate 3 which drilled two or more nozzle orifices 2 
at constant pitch, and the pressure generating room 5 which is open for free passage to a 
nozzle orifice 2 through the nozzle free passage hole 4 and the passage formation substrate 8 
equipped with the reservoir 7 which supplies ink to this through the ink feed hopper 6, The 
laminating of the elastic plate (lid material) 1 1 to which contact at the tip of each piezoelectric 
transducer 10 in the longitudinal-oscillation mode of the piezo-electric oscillating unit 9 which is 
a pressure generating means, and expand and the volume of the pressure generating room 5 is 
made to reduce is carried out to one, and it is constituted. 

[0038] In addition, although thin-walled part 11a is formed in the field which counters the 
pressure generating room 5 of an elastic plate 1 1 on the relation which used the piezoelectric 
transducer 10 as a pressure generating means and this operation gestalt is consisted of by the 
variation rate of a piezoelectric transducer 10 possible [ elastic deformation ], if it is in the 
recording head which makes ink evaporate by the heater element and generates a pressure, 
constituting as the rigid body is desirable. 

[0039] The passage unit 1 is formed in the effective area 13 of the electrode holder 12 
constituted by injection molding of polymeric materials etc., and the piezo-electric oscillating 
unit 9 is held in the hold room 15 of an electrode holder 12, after connecting with the flexible 
cable 14 which transmits the driving signal from the outside, a contact side with an electrode 
holder 12 is fixed with adhesives, respectively, the frame 16 which serves as electrostatic shield 
material to a nozzle plate side is put, and the recording head is constituted. 
[0040] Drawing 3 is the decomposition perspective view of the passage unit 1. The passage 
formation substrate 8 Into the ingredient equipped with a super-elasticity-property and the 
endurance over ink, for example, a pure nickel plate [ a little ] thicker than depth d of the 
pressure generating room 5 which should be formed A through tube is beforehand formed in the 
field used as a reservoir 7, and the crevice which serves as the ink feed hopper 6 at a reservoir 
7 side, and the crevice which is open for free passage to this, and serves as the pressure 
generating room 5 are formed, and the nozzle free passage hole 4 is drilled in the field which 
counters the nozzle orifice 2 of the pressure generating room 5 with laser etc., and it is 
constituted. 

[0041] Thus, the constituted passage formation substrate 8 carries out alignment of the nozzle 
orifice 2, it fixes an elastic plate 1 1 to the field by the side of 2nd page 8b, i.e., opening, with 
adhesives etc. again, and a nozzle plate 3 is constituted so that it may be open for free passage 
to the nozzle free passage hole 4 of the field by the side of onethof them 8a, i.e., the closure. 
[0042] Next, the manufacture approach of the above-mentioned passage formation substrate 8 
is explained with reference to drawing 4 thru/or drawing 7 . 

[0043] First, in the 1st process shown in drawing 6 (I), the plate 21 which drilled the through 
tube 20 in the location which should form a reservoir 7 beforehand as shown in drawing 4 is 
prepared. 

[0044] Next, in the 2nd process shown in drawing 6 (IM, H-2), with the 1st metal mold 24 shown 
in drawing 5 (a), and the 2nd metal mold 26 shown in drawing 5 (b), as shown in drawing 7 (I), 
press working of sheet metal of the plate 21 is carried out. Here, the 1st metal mold 24 is 
equipped with two or more heights 25 which it has two or more heights 22 and 23 corresponding 
to the crevice used as the pressure generating room 5 and the ink feed hopper 6, and the 2nd 
metal mold 26 corresponds to wall 5a which divides the pressure generating room 5, and are 
located between the nozzle free passage hole 4 and the ink feed hopper 6. Moreover, heights 22 
are formed so that the height hi may become large a little rather than depth d of the pressure 
generating room 5 which should be formed. 

[0045] Of this press process, two or more crevices 27 and 28 used as the pressure generating 
room 5 and the ink feed hopper 6 are formed by the heights 22 and 23 of the 1st metal mold 24, 
and two or more crevices (crevice for bosselation) 30 are formed in the field corresponding to 
septum 5a located among pressure generating room 5 comrades by the heights 25 of the 2nd 
metal mold 26. By this, as shown in drawing 6 (IM, H-2) and drawing 7 (I), a part for heights 25 
to have extruded from the rear face of a plate 21 will form the climax section in the field 29 of 
septum 5a located between the pressure generating rooms 5 a little. Thus, by forming a crevice 
30 in a rear face, a becoming bored lump of the boundary section accompanying formation of the 



heights 22 of the 1st metal mold 24 can be prevented. 

[00461 Subsequently, in the 3rd process shown in drawing 6 (III), the field 29 of the front face by 
the side of opening of a plate 21 equivalent to 1st page 8a of the passage formation substrate 8 
is flatness— ization-processed by rubbing etc. Then, the boundary of the crevice 27 which 
serves as the pressure generating room 5 as shown in drawing 7 (II) is flattened. From the first, 
by forming the climax section only in the field 29 of septum 5a between pressure generating 
room 5 comrades, since there is little volume, polish etc. can remove easily and 1st page 8a by 
the side of a crevice 27 and 28 is orthopedically operated at a flat surface. 
[0047] Finally, the through-hole 31 which turns into the nozzle free passage hole 4 with pore 
formation techniques, such as an exposure of a laser beam, is drilled in the field which counters 
with a nozzle orifice 2 in the 4th process shown in drawing 6 (IV). 

[0048] Thus, adhesives are applied to each front face of the formed passage formation 
substrate 8, and the passage unit 1 completes the elastic plate 1 1 which infixes a heat joining 
film and serves as a nozzle plate 3 and lid material a laminating and by equipping. 
[0049] And since the nozzle free passage hole 4 is located in a non-press-working-of-sheet- 
metal field, it can be made positive adhesion is not only to attain, but to open for free passage 
certainly with a nozzle orifice 2, since the flat side is made near the boundary of the crevice 27 
used as the pressure generating room 5 by polish. 

[0050] In addition, although the crevice 30 is formed in the field 29 which is in agreement with 
septum 5a of the pressure generating room 5 in an above-mentioned operation gestalt As the 
1st modification of the manufacture approach of the recording head by this operation gestalt As 
shown in drawing 8 , even if it forms crevice 30' in the field by the side of the crevice 28 of the 
ink feed hopper 6 so that a crevice 27 may be straddled from the field corresponding to septum 
5a (refer to drawing 3 ), the same operation is done so rather than the field which forms the 
through-hole 31 used as the nozzle free passage hole 4 of the crevice 27 used as the pressure 
generating room 5. 

[0051] Moreover, drawing 9 shows the 2nd modification of the manufacture approach of the 
recording head by this operation gestalt, and sets it to this manufacture approach. As the plate 
21 in which the through tube 20 was formed in the location which should form a reservoir 7 
beforehand like the above-mentioned manufacture approach is prepared ( drawing 9 (I)) and it 
was shown in drawing 1 0 (a) As it was indicated in drawing 10 (b) as the 1st same metal mold 24 
as the above-mentioned equipped with two or more heights 22 and 23 corresponding to the 
pressure generating room 5 and the crevice used as the ink feed hopper 6 a nozzle — a free 
passage — a hole — four — ink — a feed hopper — six — between — being located — 
plurality — a pressure — generating — a room — five — formation — a field — the whole — it 
can cover — being single — heights — 25 — 1 — having had — the — two — metal mold — 
26 — ' — press working of sheet metal — carrying out . 

[0052] This heights 25' is set as extent in which that height h3 ( drawing 10 (b)) can form the 
pars basilaris ossis occipitalis of the pressure generating room 5 smaller than the height h2 of 
the heights 25 of the metal mold 26 in the above-mentioned manufacture approach. 
[0053] Of this press process, the single crevice 32 is formed in the whole formation field of two 
or more pressure generating rooms 5 for two or more crevices 27 and 28 which serve as the 
pressure generating room 5 and the ink feed hopper 6 by the heights 22 and 23 of the 1st metal 
mold 24 by heights 25of 2nd metal mold 26" again. By this, as shown in drawing 9 (IM, II— 2) and 
drawing 1 1 (I), a part for heights 25' to have extruded from the rear face will form the climax 
section in the field 29 used as septum 5a located between crevices 27 a little. 
[0054] Also in this manufacture approach, a becoming bored lump of the boundary section 
accompanying formation of the heights 22 of the 1st metal mold 24 can be prevented with the 
meat extruded by the crevice 32 of 2nd page 8b like the above-mentioned manufacture 
approach. 

[0055] Subsequently, as shown in drawing 9 (III) and drawing 1 1 (II) f after flatnessHzing a field 29 
for the front face by the side of 1st page 8a of a plate 21, i.e., opening, by rubbing etc., as shown 
in drawing 9 (IV), the through-hole 31 used as the nozzle free passage hole 4 is drilled in a 
nozzle orifice 2 and the field which counters. 

[0056] In addition, in an above-mentioned operation gestalt and its modification, although pure 
nickel is used as a plate 21 of the passage formation substrate 8, even if it uses the plate which 
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consists, for example of the 3 yuan alloy of zinc, aluminum, and copper, and super-elasticity 
alloys, such as lead, tin, and a bismuth, the same operation is done so. 

[0057] The ink jet recording head by the 2nd operation gestalt, next the 2nd operation gestalt of 
this invention is explained with reference to" drawing 12 and drawing 13 . In addition, about the 
part which is common in the above-mentioned 1st operation gestalt, while attaching the same 
sign, detailed explanation is omitted. 

[0058] As for the ink jet recording head by this operation gestalt, the structure of the passage 
formation substrate 40 is different from the above-mentioned 1st operation gestalt in part. 
Specifically in the passage formation substrate 40 of this operation gestalt, two or more 
crevices which form two or more ink feed hoppers 41 are formed in the 2nd page 40b [ not 1st 
page 40a of the passage formation substrate 40 but ] side (opening side of the pressure 
generating room 5) (side in which the nozzle plate 3 was attached) of the passage formation 
substrate 40. 

[0059] Moreover, parts overlap in the direction which has estranged mutually each ink feed 
hopper 41 and each pressure generating room 5 in the thickness direction of the passage 
formation substrate 40, and intersects perpendicularly in the thickness direction. And each feed 
hopper free passage hole 42 is formed in the thickness direction at the part which each ink feed 
hopper 41 and each pressure generating room 5 overlapped, and each ink feed hopper 41 and 
each pressure generating room 5 are opened for free passage with each feed hopper free 
passage hole 42. Thus, with each ink feed hopper 41 and each feed hopper free passage hole 42, 
a reservoir 7 and each pressure generating room 5 are made to open for free passage, and 
supply of ink in each pressure generating room 5 from a reservoir 7 is enabled. 
[0060] Next, the manufacture approach of the ink jet recording head by this operation gestalt is 
explained with reference to drawing 13 . 

[0061] Also in the manufacture approach in this operation gestalt, as shown in drawing 4 , press 
working of sheet metal is carried out from the both sides like the above-mentioned 1st 
operation gestalt using the metal mold of a pair to the plate 21 which drilled the through tube 20 
in the location which should form a reservoir 7 beforehand, and flattening processing is carried 
out to both sides after an appropriate time. 

[0062] Drawing 1 3 (a) and (b) show the 1st metal mold 43 and 2nd metal mold 44 which are used 
by the manufacture approach in this operation gestalt The 1st metal mold 43 is equipped with 
two or more heights 45 for forming two or more pressure generating rooms 5 so that drawing 13 
(a) may show. However, the 1st metal mold 43 is not equipped with the thing equivalent to the 
heights 23 of the 1st metal mold 24 used by the manufacture approach in the 1st operation 
gestalt shown in drawing 5 (a). 

[0063] Moreover, the 2nd metal mold 44 is equipped with two or more heights 46 for forming two 
or more ink feed hoppers 41 so that drawing 1 3 (b) may show. In addition, although this 2nd 
metal mold 44 is not equipped with the heights 25 shown in drawing 5 (b), it can also form 
suitably heights 46 and the heights which have the same function as heights 25 at the field in 
which it does not interfere. 

[0064] And two or more crevices which form two or more pressure generating rooms 5, and two 
or more crevices which form two or more ink feed hoppers 41 are formed in coincidence by 
carrying out press working of sheet metal of the plate 21 from the both sides using the 1st 
metal mold 43 and 2nd metal mold 44. If press working of sheet metal is completed, flattening 
processing of both sides of a plate 21 will be carried out 

[0065] Thus, in this operation gestalt, since the crevice for forming the crevice for forming the 
pressure generating room 5 in 1st page 40a of the passage formation substrate 40, and forming 
the ink feed hopper 41 was formed in 2nd page 40b of the passage formation substrate 40, it is 
not necessary to form in one field at coincidence the crevice where the depth differs. 
[0066] That is, in the above-mentioned 1st operation gestalt, the height of heights 22 and 
heights 23 differs so that it may turn out that the 1st metal mold 24 shown in drawing 5 R> 5 (a) 
is seen. This is because it is necessary to make the cross section of the ink feed hopper 6 
smaller than the cross section of the pressure generating room 5 in order to make the back flow 
of the ink at the time of pressurizing the ink in the pressure generating room 5 into the 
minimum. On the other hand, in order to lower the resistance at the time of supply of ink and to 
raise responsibility about the pressure generating room 5, there is a demand of wanting to 



enlarge the cross section (deeply). 

[0067] However, if the part from which height differs in one mold is formed, it may become 
difficult to take out the precision of press working of sheet metal. Although it will be necessary 
to narrow width of face of the heights 23 for ink feed hopper 6 if the height of heights 22 and 
heights 23 is arranged in order to take out the precision of press working of sheet metal, 
narrowing width of face of heights 23 will also make difficult highly precise press working of 
sheet metal. 

[0068] On the other hand, in this operation gestalt, since the pressure generating room 5 and 
the ink feed hopper 41 have been arranged to the field where the passage formation substrates 
40 differ mutually, it is not necessary to form the part from which height differs in one mold, and 
highly precise press working of sheet metal can be attained. 

[0069] The ink jet recording head by the 3rd operation gestalt, next the 3rd operation gestalt of 
this invention is explained with reference to drawing 14 . In addition, about the part which is 
common in the above-mentioned 1st operation gestalt, while attaching the same sign, detailed 
explanation is omitted. 

[0070] As for the ink jet recording head by this operation gestalt, the structure of the passage 
formation substrate 50 is different from the above-mentioned 1st operation gestalt in part. As 
shown in drawing 14 (a), the passage formation substrate 50 of this operation gestalt carries out 
the laminating of the 1st plate 51 shown in drawing 14 (b), and the 2nd plate 52 shown in 
drawing 14 (c), and, specifically, is constituted. 

[0071] And the 1st plate 51 opens two or more through tubes 53 corresponding to a pressure 
generating room corresponding to each of two or more pressure generating rooms 5, the through 
tube 54 corresponding to a reservoir corresponding to a reservoir 7, and two or more through 
tubes 53 and through tubes 54 corresponding to a reservoir corresponding to a pressure 
generating room for free passage, and contains two or more penetration sections 55 for ink feed 
hopper formation which form two or more ink feed hoppers 6. 

[0072] Moreover, the 2nd plate 52 contains the through tube 57 for reservoir formation which is 
connected [ each / of two or more through tubes 53 corresponding to a pressure generating 
room ] by the through tube 54 corresponding to two or more crevices 56 for pressure 
generating room formation which are connected and form two or more pressure generating 
rooms 5, and a reservoir, and forms a reservoir 7. Moreover, the nozzle free passage hole 4 is 
formed in the location corresponding to a nozzle orifice 2 in the crevice 56 for pressure 
generating room formation of the 2nd plate 52. 

[0073] Next, the manufacture approach of the ink jet recording head by this operation gestalt is 
explained. 

[0074] In drawing 14 (a), (b), and (c), the top face of the 1st plate 51 is set to 1st page 51a, the 
inferior surface of tongue of the 2nd plate 52 is set to 2nd page 52a, the top face of the 2nd 
plate 52 is set to 3rd page 52b, and the inferior surface of tongue of the 1st plate 51 is set to 
4th page 51b. 

[0075] In case the 1st plate 51 is formed, each penetration 53 and 54 of a predetermined 
configuration and the penetration section 55 are formed by performing punching processing or 
etching processing to the metal plate containing 1st page 51a and 4th page 51b. Here, the 
thickness of the 1st plate 51 specifies the cross section of the ink feed hopper 6. 
[0076] On the other hand, in case the 2nd plate 52 is formed, to the metal plate containing 2nd 
page 52a and 3rd page 52b, the hole of the predetermined configuration penetrated from 2nd 
page 52a to 3rd page 52b is formed, and the through tube 54 for reservoir formation is formed. 
[0077] Moreover, in case the crevice 56 for pressure generating room formation is formed in the 
2nd plate 52, the crevice 56 for pressure generating room formation is formed by carrying out 
press working of sheet metal to 3rd page 52b, and forming the crevice of a predetermined 
configuration. After carrying out this press working of sheet metal, flattening processing of the 
3rd page 52b of a metal plate is carried out by rubbing etc. 

[0078] After an appropriate time, the nozzle free passage hole 4 is drilled in the field which 
counters the nozzle orifice 2 of the pressure generating room 5 with laser etc., and it forms in it 

[0079] Since according to this operation gestalt the laminating of the 1st plate 51 containing the 
ink feed hopper 6 formed of the penetration section 55 and the 2nd plate 52 including the 
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pressure generating room 5 formed of the crevice is carried out and the passage formation 
substrate 50 was constituted as stated above The dimension of the cross section of the ink 
feed hopper 6 is prescribed by the thickness of the 1st plate 51, and the width of face of the 
penetration section 55, and, thereby, can form the cross section of the ink feed hopper 6 in a 
desired dimension correctly. 

[0080] Moreover, since the pressure generating room 5 was formed by press working of sheet 
metal, it can form in the dimension of a request of the pressure generating room 5 correctly 
[0081] 

[Effect of the Invention] Since the through tube which serves as a reservoir at a metal plate is 
formed in this invention as explained above, the crevice used as a pressure generating room is 
formed by press working of sheet metal and the passage formation substrate is constituted, the 
pressure generating room of the passage formation substrate which has big effect on the 
discharging performance of ink can be correctly formed in a desired dimension. 
[0082] Since it is not necessary to form the part from which height differs in one mold while 
being able to form a pressure generating room and an ink feed hopper in coincidence from 
carrying out press working of sheet metal of the metal plate using the mold of a pair, since the 
pressure generating room and the ink feed hopper have been arranged to a field different 
mutually [ a passage formation substrate ] according to this invention, highly precise press 
working of sheet metal can be attained. 

[0083] Si nee according to this invention the laminating of the 1st plate containing the ink feed 
hopper formed of the penetration section and the 2nd plate including the pressure generating 
room formed of the crevice is carried out and the passage formation substrate was constituted, 
it can form in the dimension of a request of the cross section of an ink feed hopper correctly. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1j The assembly perspective view showing the ink jet recording head by 1 operation 
gestalt of this invention. 

[Drawing, 2] Drawing showing the cross-section structure of the recording head shown in 
drawing 1 . 

ED rawing 3 ] The assembly perspective view having shown the passage unit shown in drawing 1 
[Drawin g 4] The perspective view having shown an example of the plate used for the 
manufacture of a passage unit shown in drawing 1 . 

[Drawing 5] (a) and (b) — respectively — the 1st operation gestalt of this invention — the 

perspective view having shown an example of the 1st and 2nd metal mold which carries out 

press working of sheet metal of the plate which was and was shown in drawing 4 . 

[Drawing 6] (I) — or drawing having shown the processing process of a plate which showed (IV) 

in drawing 4 with the cross-section structure of the shaft orientations of a pressure generating 

room. 

[Drawing 7] (I) and (II) are drawings having shown the processing process of a plate shown in 
drawing 4 with the cross-section structure of the successive installation direction of a pressure 
generating room. 

[Drawing 8l Drawing having shown the cross-section structure of the plate in the middle of the 
manufacture in the 1st modification of the manufacture approach of the recording head shown in 
drawing 1 . 

[Drawing 9] Drawing (I) thru/or (IV) are drawing having shown the processing process of the 
plate in the 2nd modification of the manufacture approach of the recording head shown in 
drawing 1 with the cross-section structure of the shaft orientations of a pressure generating 
room. 

[Drawing 10] (a) and (b) are the perspective view having shown the 1st and 2nd metal mold 
which carries out press working of sheet metal of the plate in the 2nd modification of the 
manufacture approach of the recording head shown in drawin g 1 , respectively. 
[Drawing 11] (I) and (II) are drawing having shown the processing process of the plate in the 2nd 
modification of the manufacture approach of the recording head shown in drawing 1 with the 
cross-section structure of the successive installation direction of a pressure generating room. 
[Drawing 12] For (a), (b) is the top view having shown the important section of the ink jet 
recording head by the 2nd operation gestalt of this invention, and the sectional view which met 
the A-A line of (a). 

[Drawing 13] (a) and (b) — respectively — the 2nd operation gestalt of this invention — the 
perspective view having shown the 1st and 2nd metal mold which carries out press working of 
sheet metal of the substrate which was and was shown in drawing 4 . 

[Drawing 14] For the sectional view having shown the important section of the ink jet recording 
head by the 3rd operation gestalt of this invention, and (b), (c) is [ (a) ] the top view having 
shown the 1st plate, and the top view having shown the 2nd plate. 
[Description of Notations] 

1 Passage Unit 

2 Nozzle Orifice 

3 Nozzle Plate 

4 Nozzle Free Passage Hole 

5 Pressure Generating Room 

6 41 Ink feed hopper 

7 Reservoir 

8, 40, 50 Passage formation substrate 
8a, 40a The 1 st page of a passage formation substrate 
8b, 40b The 2nd page of a passage formation substrate 
10 Piezoelectric Transducer 

20 Through Tube Used as Reservoir 

21 Metal Plate 

42 Feed Hopper Free Passage Hole 



51 1st Plate 

51a The top face of the 1st plate (the 1st page) 

51b The inferior surface of tongue of the 1st plate (the 4th page) 

52 2nd Plate 

52a The inferior surface of tongue of the 2nd plate (the 2nd page) 
52b The top face of the 2nd plate (the 3rd page) 
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^•y K. 

[«^2 7 ] 1?IE^JR^«^B?flEm2BP^m§ft^ 
BUlBGflSPti. §SS-rSHfrlEE^i^^ll±&Eai-rsit 

30 m^mkffimmk^&fig^kiztfztfzmkcDim 

IE®<o-f y?i/'i 7 h EflK -y H . 

[is*3S2 s ] mii&mmt<7)mzm2m<,zBf&ztifz 
msEamt. mmm^Ett^meo-^mzMm-t^m 
-<7)mmzi&f&ztix^&zkt:mkki-z>mm2 5 

[ts*^2 9] msAwxm\±. m--v>y/u, ms • r 

40 ^2 5P)S 2 8^V^-f ft*»-3StCfEjffi^-f >^ S^'x -y h 
lEHK-y H. 

[000 1] 

^ii-'i.'f y^^'x-y MEIIK-y h'tCM-T^.. 
[0002] 

[t«3(£Wl$W] -fy^y'i -y MEHy\-y Hfi, -en-Tft 

50 ^%4MSr. m-mmzwM. nmzmmt. etj^ 



[0003] J: -5^-^ y^i/x >y bfEIJK>y Kfcfc 

s. 

[00 043 

[^Bj^J^tJ: 5 b-f&mm] L*»LfS#6. x»f 10 

[0005] an:. »awapfe±wjTE*ji4a[tittt 

[0006] #?SBJf4C:<9j: 3*HHfc«*Tar3*Ufc 
[0007] 

(i, m&v>;x;umnzmkitzsx;uy°u-hb. m 

?fctt*w-*uir— ;<**u Kwznfa-f&m 1 ®& 
ieiBiB5*i*ih"r*»i5rt, tiwitT»jRL^a»a. 

-•y 1- i: , miiEff:ft%#^rtgg<7H ^flaE-fSEE 

S5i?L^Buia^l®*»41ffieSI2M4Tmji^^L. mi 
f B&S^OmTlEffS 1 S(= , ffieiSiitOjE^l^M i: & 

[ o o o 8 1 4f* t< nrsEr^xftcr«ottt= 

[0 0 0 9] sfe£. #4L<{4. filET-^XjDX^J:^ 
ft*. 

[ 0 0 1 0 ] 4fc. #4 L< tt. flrfEE:>l%£M&tfmr 
lew y ?{£&Pte^cmffE&JS$tt<0MEJg 1 

[0011] 4*u #4L<«. Huie-f >?imu*m 
£*)i>m<&mztLX^&. 50 
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[ 0 0 1 2 ] a*. » 4 l< luiaE^^^MtiBtrfe 

H>jK&««*ir<0«nE»2i5fc»jRSiiTtJ9» MEEfr 
[ 0 0 1 3 ] 4fc. #4 L< tt. WffiT-I^XjDl^fc 

[0014] 4*. *?4L<f4. mrlBT^xjnx^isu 
T iQgg&JKSttaingfl; 1 B£mriEjE}Jf&£Mi: SriSJ 

O^fflcDmflEHS 1 iBfc:lSi@«£»j£-*-4 jfcabfc, 
Sm^milS^2B^TU^JpxtJ: 9 Hjg»fi[H|g|5 

[0015] ttz. *?4 L<i4. mlB^JS«[«<Ol!fiE|g 

mzB&zti&. 

[0016] ttz, ft±L<i^ mz&ig,mm<7)mtm 
2mizm^tihmum^mmmwm±. ms?t&m& 
tt&^m±*m^zmLnmbmiw&<7>i£3i¥k 

£Mb tzttzW&mk<V%i.t$UzMf8.Zti2> . 

[0017] ttz. ntKiz, mz&mfcttcoimm 
2mizMf&2ti&miwgBf&m\mii. mwrn^m 
^%^M^mznm-ti>^i~cr>m.mzm^fih . • 

[0018] itz. ft£ L< tt. mffB^JKKWi. «- 

[0019] m2<7)?miz£h4 -y hEfl^v 

K«4, %m<?);X)Vmu$:<gWLLtzyX)V~7V>-\-b, 

WBfflL<n&tow&Mm<n4 y?m%inzftLX4 
iWE»i®*»±-f-4«ttt, zmmLxmfoLtztim 

3-— >y h h » mrlBJE^]%^c0f*lgpc7)-< y^ $:3DE-ri) 

%L$%Bf&mm<Dmi?m 1 H^tjtt^s^iHigEt lxb 
titztixte 0 . mriBSisco-f >7msu\±mf£m,m&L 
mm<Qmzm2mz&i?zmk<7)w®b vximztix 
*s 0 . ButBigiico-f >?m&u b mztmcvBxz&m 
b ztmtzimcomtenmffiLi: s ^z^-ti ^b* 
*mb-fh. 

[002 0] 4fc. W4L<{4. mtS-f >?W&nbm 

izmm LxtsK) aoMiBW^^ifi] izmztz jtisuz-b 

WafirtGiXts K) . mrfE^PiSilTLtimrlEW yi?« 
*^P fc BulEffi^f^^ i: 19 -g-p fcff#f3ftft3*i 

[002 1 ] W.3<r>W^Z^h^ y^>-'x >y MEHK>y 
Ht4. WR^yX/UHP^safRLJtyX/UT'l'- h , 



lffit-tti»l«*rfc. 1SrE»21B**tfJB2«S(ifi: x 
Sr^TU WSE»l«Wi:miE»2«W4:«5V^k:ltJ|$ 

E&ift&mtmmmiLtmiv-r-JwmmffiLb sat 
ml. mm®.<7>4 yfm&uzw&L't&mLW ><? 

W&b „ tuieUif-AMJiS*3i?Ltca^$^TmrlE'J-»f 

[0 0 2 2] i/c. ntLKii. mim2mm±. mm 
in 2 wisa/mm 2 mizMm-t &m 3 w&^ts'&mwM 

lzZ*)BJSLZtiX&'). IffIB 'J -r-^^^fflSiiJLti, 

[ 0 0 2 3 ] #4 l< a. Buieru^jnx<of^(c 
ftrie&JKisttOHuieiis 3 ® £¥®tt_L2Di-r & . 

[00 24] 4*. #4L<ii. HylBrixXjpX^tJV^ 
T milS^S^*f<0 mrie^ 3 Wlzmi>.[¥-htt.#my 

sam&mstt-ztoK.* mz&jjm^mbz&mmu 
cofflmnmzmsmzmm&zffif&t&fciibiz, mie^ 
mmtcr>mm2mz7-]/x])aj:iz£ *)tusmt&mwm 

[ 0 0 2 5 ] 4 fc . » 4 1 < \t, m&wmt<nmm 
mzmti&tih. 

1 0 0 2 6 ] a* , » t l < Mie^s«t»oKriE^ 

2ffitc»jaSix*«riEllfcB»JSffllH»tt. BWW-ftWE 
E*^iM|SI±Sr KH*4«ftO«fc ffiffi»«<oEafl 

[ 0 0 2 7 ] 4*: , #4 l < it. mz&mffi&nmem 
jjmLm^mzttmtim-coffimiz&f&ztiz . 

[00 2 8] 4*:, $f4L<<4. mffE^JlKWti, i- 

•y^vK 3&t> • r^s-^ - «3<o3 jc^A. xttie • 

[ 0 0 2 9 ] JbK*l^S!IS3<0»flfc:*5V^T. 
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[0030] ±B»l«2JR3tf3»HfcJsv^T, 

[0031] mA^mm^zxh-i y-p'j^ v mbuk-v 

10 1trlB^^yX;^p^3lil-r§^ojBE^^^s.t/" 
mfE^i^jE^SSifeM^MfcTM ^{^P^LT^f 

»l«B2IB**t*S5»»jiaHRk. WfiBSKK^fi^KcO 

i-vhi:, mffEJE:*JS&£M<?)F*jg&<?M >^ fcittE-T-S, 

1 PBSZ/ltfisai 2 ® Sr -g-tf &Jg& We mf IESS 1 M 
f ESS 2 ® 4 T'Sii^ $ ftT buIE V if-y n' t KfflfL 
^ , mrlB^S^^Kff BJfS 1 m<zj&fo § ^lt H?tE?f iictf) 

[0032] 4fc. »4 L<(4. 1tSE^I(«[tr<0ffirem 

[ 0 0 3 3 ] 4st. »4 L<{±. firlElfeJK&WcOmffEfg 

I^SrKB-rilBKtfMtti: B>flE1i^S^^^i: £4 

30 [ 0 0 3 4 ] 4^ , #4 L < tt. ItriB^S^^OMIEm 
2®fc^§tL^1ulBDagp{i. «rEM»^)EA«*S<0 

[003 5] 4£. if4L<«4. MlB^JKIS^ti. »- 
•y^. Sin • T;U5-»>A • «<^37C^A, X»4« ■ 

[0036 ] 

[^bj^m^®] mi mam 

40 [0037]H1 % H2J4. -til-P^l^lift^SIKrJ: h 
IE#f^ -y H Sr^f t <50T'$> o T , gTi8a^---y Mti % ^ 

h3fc, ^X;l^ii?L4$:^LTyX;Hgp2^jS3i-r 

so [ o o 3 8 ] „ i (ommm vim^m.^mb l 



06 



TsmmmT 1 o zmm LtiM&±. w&m 1 1 obe^ 

mmrn^-i ocmmzxow^mm^jmizmf&ztix^ 

tthm^v nzh^xit. wmt Lxmrftr&wm 

[0039] $ma.->v bin, m-fr^mmvMinj&B 
mzx r >mfo-£ti.tz*)v-r- 1 2cr>mum 1 3{ztmt> 
*u s KE.m$m^- -yb9 im^h^mmmmm 
mth y \>* is-yiv^-yiv 1 a izigM£tifz±x'*>u 10 

y- 1 2 <7)IR#M 1 5 (CiR^ix. 1 
2 k <73^Jf M£J£«JPJfc J: 0 m^ti. JX)V?'V~ h 

Wffil&ZtlX^&. 

[ 0 0 4 0 ] 03 i4. tim^L- >y M CD-ftffi®mmTh 
0. 3i[8&^J&S#t8<4, ^tte^fttti:, ^yfc*f 

£ 5 com* d J: 0 t^FJf^M- •/ ^/l-fiiEK . V f-A 

5k3r.|>ni»«2ji£U EJi^^M5cr > yX)Vmu2\ l Z 
ttfa~?Z>mmt,z)/-4fWl,z± *) yX;WSM?L4£f?t£L 

[004 1] roi 3 fc^$^»f[gsma^8{i, 
118a, oi OMjJbfflllOHoy X;Wijl?L4 1~ 
3iffl-t & J: o tzs X>vmu 2 LT y X/P7° 

[0042]i5:t. -hac7)ggiS^^8^jt^^ 
Otvc. H4^Slll7Sr#BSt-citeBJ-r.|.. 30 

[0043] t-T, 06 ( I ) CSL^lISi:fcV^ 
T, mAiiZ^LtzXo^ibV^r—^l ZMlfr?^®. 

a^*3i7L2 o *&i£Ltzmm2 1 ^itrs, 

[0044] 06 (II- 1. II- 2) IZTikLtzm 
2TMlZt$\,^X. t£«2l£. 05 (a) IZjjkLtimi 
^I24t, 05 (b) l,z*kLtim2cr>&m2 6t(; 
<k 0 , 07 ( I ) iz^LtzXolzyu^toJsth. 
X\ %\<r>&§L2 4liKjlft£M5RlM ^?«i£P6 
k&£Dfl^£:Wfc^SMS^aa52 2. 2 3^#i.Tfc 
•3. ^2^S2 6{S)E^^5S:Eli-r€>a5a^ 40 
ttJ&L , **oy X;Ujiji?L4 k y-rmi&U 6 k <7)Pb1H 
<iEt-§Mfe^fl&32 5£<I;c-0^. (535 2 2 

[004 5] :^)71/XIgCJ:i5. Jt?lc7)&19 2 4£> 
ASB22, 23(C«tO. &t>%£M5RTf'( y?mt&n 
6t%&im<?>W®27. 2 8#7£j££*l s ifzm2co 

&M2 6<7)a&2 5iz£o. Ef>mLm.5m±<r>miz{iL 
a-r&Pij£5 zizttm^&m&izm&cowm (.mz&tfL 

fflEIgS) 3 0^^-Tl,. Cil^iO. H6 (II- K 50 
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ii- 2) Rvmi ( i ) iz^ttzXoiz. amsiz* 

0 mM2 1 <OR®^4>^ LtiJ$ii^^'E^|^M50 

PeiC'faa-r i> pim 5 a 29^ wr& 0 ± 9 sb* 
mm-zztizzz,. zwkoizwmizvmsozws®. 

■t&ZtlZXK), B 1 2 4 Oflgp.2 2 cD^f££f# 
[0 04 6]#l,vc\ |H6 (III) t,Z7jkLfzm3Tmi,Z 
2 1 <7)^n{pi|c0*HO^2 9*7)z>ymz± owe 

^Ma-ri.. -r^i:. 17 (in iz^Ltzmzmj] 
<7)$m 2 9 t,z<7)&mf& stiTv^T v ^4, s m 

[0047)Mt, 06 (IV) t3StJt*4ISt=*J 

^x, yx/H«iP2k»rtrt-&*«(c, u-^ftngm 

mcOfflfWf&tmizJ: 0yX;loSMTL4i:^^jifL3 1 
[ 0 0 4 8 ] CKOJ: d K UT»jfiSnJtaEHHB«atK8 

[0049] *LX* &J]%&M5t%&Wm2 7COm. 

R&i®z. mmtzx Kf^mmizit±if btix^zox*. 
mm%&mi?*jmt*&\$fr*)X'Zi:< . yx;uaii?L4 
wfty°]sxiuj:mmzi$LmLx^zt:v>^ sx/imn 2 

[0050]^, ±ifccO^M^BfcfcV^T(i, EftfS 
5 OHM 5 a fc-ScT * «« 2 9 tcDflgp 3 0 

^l^mmtLX\i. m8i,zmLfz^okz, FF-h &#m 

5k^^mgB2 7co. yxjummTL4t%&mn3 1$- 
(Cs PiM5a (Ei3#Bi) izttm-t&mm*t>\m2 7 

[005D &tz. E9(i. ^mtmmizj: *e»^»/ 

^7 fc»jfr*-^*flfflfc«affl.2 0 Sr»jfit3tS« 2 1 
S-fflSL (09 (I) ) . 01 0 (a) IZTjkLtzX? 

IZ. JE^iM5. RIM y?&ton6tft&im£*t 
JW4WR«0fl»2 2. 2 3*«iJfel33Sfifc|gtt<J5||5i 
c7)^M24k.0lO (b) iZyjkLtiZolz, yX;loS 
Ji?L4k-f y^«i^P6i:co^c{4aL. IMR^ffiftJS 
&M 5(m^Mm<^>±W^A^—X't &m—cr>&&2 
5' £ffiz_tzm2cr&m2 6' tlz£ *)7*VXWL-$ 

h. 

[00 52] d«Ofla52 5' {4, *Oit5$h3 (01 0 



1 1 

(b) ) tfEij&^5<nBm£miii,X'$&m&^ m 

moM&jjmiZtS tfh&W 2 6 coti®, 2 5 comZ h 2 <fc 

[0 0 5 3] ioruxigtcj: 0 . SSlfl)£S!2 40 

t%&mk<VW$H2 7. 2 8#. ££fg20&M2 6' 

^-OGfl^3 2/&«$tL§„ iilCiO, 09 (II 
-1. II- 2) &1/01 1 (I) iZ^LtiXolZ. flgB 
2 5 ' 4c J: OKIS^^if Las$*ifc^Dflg|52 7<OBBfc: 

$L-thZ.tt,Zts:h. 

[0054] z\<r>mik%mzio\^T t . mmcom^-jjm 

tmmz. *21B8b<0[!!H»3 2fc:J:0#Laj$itJtrt 

t= J: o , sg i co&m 2 4 oflgp 2 2 cm&uzw o m&u 

[0 0 5 53 &VVC, H9 (III) RX/mi 1 (II) (3 
vkttzXolZ. W&2 10Sgl®8a. O^OgBPfflllO 
^®S-7b'^^t=J: 9**?tzA,ilLXfrh. 
09 (IV) fc^Lfcidte, yX;H3P2 fc#|6rf*« 
«fcyX;WljBL4 i:=5rSii?L3 1 

[ 0 0 5 6 ] Srik J^<0l«t»«fttf*«)38eJWtc*i 
v>TJi. 3KI»Bj&£tiE8<alKtt2 1 1 

[0 0 5 7] m2mtmm 

mz, *%.wcr>wi2miimmiz v?=j* •/ meh 

KteowrHl 2&tf01 3£#HSLTBWi-r*. 

[0058] J: 4 4 >y Mfili'w 

Kfi:. &XfflfSatML4 0 ^>«3S**Ua» 1 t - 

oiz&^xii. m.m.<?>4>'?m&u4 1 *»js^-*imr 
0xss&&* $mmj$.mR.4 owsn®40aM (e^jis 

^5<oran{BI) Ttt$r<, ffl&J8f8&IR4 0<m2W 

4 0 b fig ( J X)VTV- V 3 im *) tf ft ) fc^ 

[00 59] #^>;«^P4 1 k£-ff>h5MfrSg 

5 kii, S[S§^»^4 0O)f:^;frfi£StH;:$IF B TLT 

H*. *Lt\ *-f^«ftP4 1 t&EJjm&5l: 
0-^-5 Jfc«#*c*flW&PiI3»l4 2jWP*:fir[ajfc: 
TfMSixTfcD. #ttttP3ta?L4 2fcJ:oT#-'f 
«&P4 1 fc#E;«^5fca<aaU»ivOv&. CIO 
J: ate, #>f >?®!&U4 1 SU'«-«i^PJSilTL4 2(C 
J:r>T, U -f-A 7 1 5 k £3131$ -£T . 
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[0060] mz. *mmmzi.h4>? v he 

[0061 ] *»S»SI^»t4l8!ttl!fefc:*JV^Tt>, 

jjejs i mm&mt mmiz. m4 iz^ttzx o tz^#> v 

ifWN'7 ZMtfL-?^ fflatJt3i?L2 0 £gRLfc*W 
2 1 UMLT. — 1ti<?)-£m3:m^X*<7Mffifrt>7°\'* 

4. 

10 [00621013(a). ( b ) *HMmfc£ 
4 «3fi*-jS -Cfllffl^- 1 ^^:M4 3 2 O^M 
4 4**LTV^4. 013 (a) i 3 

O^S4 3 SSSt^E^^M 5 tJBWWifcft^a 

i5 (a) iZTjkttzmimmBmiztsif&mmijm 
T&m-f hw>\<?)&m.2 4 <^hu 2 3(cffis-rst<50^ 

[0063] */£ % 013 ( b ) ct 3 1»2 

C0^S4 4 {i. flBRO-f >?W&U4 1 SrJgfig-^SJtft 
20 O^OflSB4 6S-{ix.TV^„ =yNfo\ iO»2«^S 
4 4il 05 (b) fc^t^flgf52 5-&mz.X\^£^ 
tf. flgC4 6 fc^LiriMWSfc:. &U2 5 

[0 0 64 ] -t-UTs SSl<0^4 32W^»2O^4 
4 5fefflV^TSW2 1 fc-eeOPTO^yUAjnif 

2 1 tfDWB Sr^ffl-fk^S-r -5 . 
30 [0065] iOj: d lZ#mmWiZ.&^Xl*^ 

5 Sr^M-TS &fe<0[H|ffi&Stl»Bj££tt[4 0 1 
®4 0 atZJBAL. -f >?m&U4 1 £j^J&-f S^ct) 
IHg|5S:gESS?gfi!cS«4 Ocom2M4 0 bt»)Wi J: o 
fcL^cOT". lo^Bfc^$<7)M : 5r-I.IHia5$-[iI^c:^ 

[oo66]^o, ±e» i HM9nBizjsvvr», 0 

5(a) lZ7FLti-mi<7)&W.2 4$:fL2>tfrfr?>l:o 
tz. Oai2 2hd^2 3fc<Oi«§*<S=5roTV^„ Ztl 

40 SttSr*/jNRtc*-«fca0fc:, -f >^«^P60Bfr®m^E 

S>§. — E*f^^5(=ov^T{4, 4>?<r>mm 

vmzzTifxRm&imtb&tzMz^ -tamms** 

[006 7] i:^^,^. lO<^tcafSoa**«4i>* 

ruxtox&mmz m-tfzMzam2 2 1 

fia52 3«7)S§5r-?-^^Sk. -f >-^«^P6fflO£ba5 
2 3««Sr»<-r& 4 e«^t63ft t , a»2 3^tt 
50 <iM>^i:^t^. -&tiim.<ri?l'XtoT.*mmZc1*<7)\ l Z 



1 3 

LXLt a. 

[00 68) ztiizmsT*msmmzteu-ziz. k% 
[0069] &3&mm 

mz , *$tw<nm 3 nife^® t i & 4 > ? v?x y Men 

[0070] i^^y'x7 ME$JK •/ 

H ii: . SSB^A^MK 5 0 <0«afc6«±IB» 1 Ht&Bffi i: - 

0(2, H 1 4 ( a ) fc^Lfc «fc 5 tc, E 1 4 ( b ) (c* 
UttSl«»5 1i:, H14 ( c ) (25«tfcJII2««5 

[007 1] *LT. *l«»5 1ti. WimmhWt&. 

5 3 fc . U if-> n' 7 |C« JW" & 'J If-; N'*f J5EMilTL 5 4 

fc . M$swKjjft£mttmmmjL 53 1 v^-^Mtm 

517L5 4i:£3g3IU «R<0-f y?#ttP6£JBR-f4 

[0072] i2«S5 M®.CD&J]ft£M 

S 5 *»JiW-*«aB[<0JBE*«*3S»j«fflDflffl 5 6 1 „ >J 

-r-^'MjESjifL 5 4 tcatss^ixT v-r-snzmfct 

2WM5 2 0>E3}&&2a&fBlSma 5 6 fc« . y X/UB 

4. 

[0073] <ktz. *mmmizj:&4 y me 
«k -v vvmgjrmzn ^x mttb . 

[00 74] HI 4 (a) _ (b). ( c ) fcfelvC. 

^T®2rHS21S5 2 ai U 362K&5 2<7)±M*W,3 
ffi5 2bkU ^1«S5 1 <0TffiSrH4® 5 1 b kf 

[00 7 5] «l«*f 5 1 SrJEflSW&IRfctt* ^115 
1 a.RX/m4W5 1 b *-frO^«SWfc:»LT. fT*>& 

£>*Jt315 3» 54. JtaMB 5 5 ZZX\ 

■th. 

[0 0 76] -3\ «2«H5 2SrJBj«^&ISfc:tt. ft 
2® 5 2 a&tf»3ffli5 2 b £*tf£JMR»te#l,T» 
KI2® 5 2 a*>/i>f&3® 5 2 b 4TJtii"*-6Bi3©»*<0 

[0077] m2mm5 2izj£jj¥m.m.m!8.mw 
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$5 6Sr»*-r«Btfc:{i. $&3W 5 2 btCttLTTU* 

JE*l?8£S^Ji£ffl[Hg|5 5 6 ZM-th . £ <7>7VXJnX 
*SW6 L fc« » &JK«fa<DH 3 ® 5 2 b £ 7 t>^#(c 

[0 0 78] L^&flL ff*^tM50yX;^P2tC 

[0079) JSLBfi^fc «fc a lc*Mim«: itttf , n 

2®M5 2b SrWJi LT8E»J»«»R 5 0 Jj£-f £ J; 
a L^«0T\ >?m&U 6 co»riS<0^(^ 1 ISttf 

[0 080] 4?t. JE^^S5$rri/^.jDXtJ; 0^ 
20 [0081] 

[0082] *«Hgfc «t^(f s ffi^i^Mi: y^ffi^ 
T\ -^roaSrfflv^T^JS^#Sr7*l/XjDX-ri>^iJ: 

[0083] *^Bjt ztitf s aaaitj: o»jjt$*ut 
E3jK&mz-£tsm2wmb znMvxms&Bimmz 

[@®coiS#^SiBj] 

[Hi ] *^hj<^- utrantcj: 54 >^ >-'x -y htm 
[f2i2 ] n 1 ^L^ie^K-v Y<mmm&frtm. 
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